reference strains. The characterization of the novel strains and related species was carried out under the same conditions. The strains were incubated at different temperatures (10, 20, 30, 37, 40 and 45 C) to examine bacterial growth. EGH7 T and TSAH33 grew at temperatures from 30 to 40 C with optimum growth at 37 C. The optimum pH (evaluated by testing at pH 4.0, 5.0, 6.0, 7.0 and 8.0) for growth was determined by using PYG broth; pH was adjusted to each range with HCl or NaOH solution. The strains grew at pH 6.0-8.0. The optimum pH was pH 7.0. Cells from cultures grown on EG agar for 48 h at 37 C under anaerobic conditions were tested for Gram staining. No spore formation was observed under a phase-contrast microscope (BIOPHOT; Nikon). To check the sporulation ability of the strains, 70 % (v/v) ethanol test was also performed by the method of Browne et al. [7] . Cells of EGH7 T and TSAH33 were obligately anaerobic, non-pigmented, Gram-stain-positive cocco-bacilli. Cells on EG agar were 0.8-1.5Â2.4 µm in size and occurred in chains or pairs. Colonies on EG agar plates after four days of incubation at 37 C under anaerobic conditions were 1-3 mm in diameter, white to ivory, circular, entire, umbilicate ( Fig. 1) , smooth and matted. The morphology of the cells after two days of culture on EG agar plates was also observed by transmission electron microscopy (TEM) (JEM-1400Plus; JEOL) and scanning electron microscopy (SEM) (JSM-6340F; JEOL). For sample preparation for TEM, cells were fixed with 2 % (v/v) paraformaldehyde (PFA) and 2 % (v/v) glutaraldehyde (GA) and were postfixed with 2 % (v/v) osmium tetroxide. Samples were dehydrated in a series of solutions with increasing percentages of ethanol. Ultrathin sections of the sample, embedded in resin (Quetol-812; Nisshin EM), were prepared using an ultramicrotome (Ultracut UCT; Leica). Samples were stained with 2 % (v/v) uranyl acetate and lead stain solution (Sigma-Aldrich). For sample preparation for SEM, cell were fixed with 2 % (v/v) PFA, 2 % (v/v) GA and 1 % tannic acid, and were postfixed with 2 % (v/v) osmium tetroxide. Samples were dehydrated in a series of solutions on increasing percentages of ethanol, transferred into t-butyl alcohol, freezedried under vacuum, and coated with a thin layer of osmium by using an osmium plasma coater (NL-OPC80NS; Nippon Laser and Electron Laboratory). Transmission electron micrographs of cells of EHG7 T are shown in Fig. 2 (a, b ) Typical spore structures, such as reported by Browne et al. [7] , were not observed. Scanning electron micrographs are shown in Fig. 2(c, d) . Bellows structures were observed on the surface of cells of EGH7 T . Cells of EGH7 T and TSAH33 were non-motile, as determined by a motility test where tubes containing semisolid Gifu anaerobic medium (0.15 or 0.5 % agar; GAM, Nissui) were stab-inoculated and incubated at 37 C for 72 h [8] . The ability to tolerate bile was tested on Bacteroides bile aesculin agar [9] . On Bacteroides bile aesculin agar, the growth of all seven strains was not inhibited in the presence of 0.5 or 2 % (w/v) Bacto-Oxgall (Difco), which is equivalent to 5 or 20 % (w/v) bile for testing bile resistance. Aesculin hydrolysis was positive for EGH7 T and TSAH33, E. fissicatena JCM 31501 T , C. oroticum JCM 1429 T and R. gnavus JCM 6515 T .
The 16S rRNA gene was analysed as described previously [10] . Approximately 1500 bases of the 16S rRNA gene sequence were determined for EGH7 T and TSAH33. The partial hsp60 gene (558 bp) was also analysed as described previously [11, 12] . Related sequences were aligned with the CLUSTAL X 2.0.12 program [13] and corrected by manual inspection. Nucleotide substitution rates (K nuc values) were calculated [14] after gaps and unknown bases were eliminated. The phylogenetic tree was reconstructed by the neighbour-joining (NJ) method [15] . Bootstrap resampling analysis [16] was performed to estimate the confidence of tree topologies. The tree topology was also evaluated by using the maximum-likelihood (ML) method as described by Sakamoto and Ohkuma [17] . EGH7 T and TSAH33 shared 100 % 16S rRNA gene sequence similarity with each other. These strains were related most closely to uncultured bacterium clone SJTU_F_01_95 and related clones detected from human faeces [18] with 99 % 16S rRNA gene sequence similarity. This result indicates that the isolates commonly inhabit human gut. The results of 16S rRNA gene sequence analysis indicated that EGH7 T and TSAH33 represented gene has been found to be a useful phylogenetic marker for Gram-negative anaerobic rods [11, 12, 19] and was used for the proposals of Murimonas intestini, which is a novel species of a novel genus within the family Lachnospiraceae [20] , and novel genera within the family Erysipelotrichaceae [21] . In this study, the results of hsp60 gene sequence analysis supported the phylogenetic tree based on the 16S rRNA gene sequence and indicated that C. oroticum, E. contortum and E. fissicatena should be transferred to a novel genus.
Randomly amplified polymorphic DNA (RAPD) fingerprinting was performed by the method of Endo and Okada [22] . Primer F (5¢-GGCCACGGAA-3¢) was used. The DNA fingerprints indicated that EGH7 T and TSAH33 were genetically similar, but were different at the strain level ( Fig. S1 , available in the online Supplementary Material).
Physiological and biochemical reactions were determined in duplicate by using the API 20A anaerobe test kit, the API ZYM system and the Rapid ID 32A anaerobe identification kit (bioM erieux), respectively, according to the manufacturer's instructions; results are given in the species description. EGH7 T and TSAH33 could be differentiated from E. contortum JCM 6483 T and C. nexile JCM 31500 T by the ability to produce hydrogen sulfide and to hydrolyse aesculin ( Table 1 ). The fermentation pattern of EGH7 T and TSAH33 was the same. Among the reference strains, the fermentation pattern of C. nexile JCM 31500 T was similar to that of the novel isolates; only the inability to ferment maltose was different from the phenotype of the novel isolates. The fermentation pattern of the isolates was also different from those of the other four reference strains; e.g. the inability of the novel strains to ferment L-arabinose and L-rhamnose was different from the phenotypes of the other four reference strains. In Rapid ID 32A and API ZYM tests, the two novel isolates were differentiated from the reference strains. There were many discrepancies with respect to the enzyme activities. Some differences between two strains were also observed; e.g. raffinose fermentation and valine arylamidase activity were different (Table 1) .
Organic acids of the metabolic end products from D-glucose (1 %, w/v) in peptone yeast extract (PY) broth [23] were analysed as described by Pramono et al. [24] . Production of CO 2 and H 2 was analysed using a gas chromatograph (GC-2014AT apparatus, Shimadzu) fitted with a SHINCARBON-ST 50/80 column [12.0 m (2.0 mÂ6)Â 3.0 mm; Shinwa] and a thermal conductivity detector. The carrier gas was nitrogen at a flow rate of 30 ml min À1 and the column temperature was 90 C. EGH7 T and TSAH33 produced acetic acid, CO 2 and H 2 .
Fatty acid methyl esters (FAMEs) were obtained, from about 40 mg of wet cells grown on EG agar at 37 C for 4 days, by saponification, methylation and extraction, using minor modifications [25] of the method of Miller [26] . Cellular fatty acid profiles were determined with version 6.2B of the Sherlock Microbial Identification System (MIDI) and using version 3.80 of the BHIBLA database. The major cellular fatty acids (>10 %) of EGH7 T and TSAH33 were C 18 : 1 !9c, C 16 : 0 and C 18 : 1 !9c DMA ( Table 2) . This pattern was similar to those of the other strains. However, EGH7 T and TSAH33 showed high levels of diamino acids were determined as described by Akasaka et al. [30] . Peptidoglycan of the cell walls of the isolates and reference strains contained meso-diaminopimelic acid (meso-DAP) as the diagnostic diamino acid.
Chromosomal DNA was extracted using a Genomic-tip 100/G kit (Qiagen). The DNA base composition was determined by the HPLC method of Tamaoka and Komagata [31] , with a mixture of 0.02 M NH 4 Cells are Gram-stain-positive, obligately anaerobic, nonspore-forming, non-motile, non-pigmented cocco-bacilli Exhibits the following characteristics in addition to those given in the description of the genus. Grows at 30-40 C (optimum 37 C) and at pH 6.0-8.0 (optimum pH 7.0). Hydrogen sulfide is produced. Indole, catalase and urease are not produced. Aesculin is hydrolysed. Gelatin is not digested. Acid is produced from D-glucose, lactose, maltose, raffinose, salicin, sucrose and D-xylose but not from L-arabinose, cellobiose, glycerol, D-mannitol, D-mannose, melezitose, L-rhamnose, D-sorbitol and trehalose. Positive reactions are obtained using Rapid ID32A for a-galactosidase, b-galactosidase, a-glucosidase, b-glucosidase, b-glucuronidase, a-fucosidase (weak), alkaline phosphatase, arginine arylamidase, phenylalanine arylamidase, leucine arylamidase (weak), tyrosine arylamidase, alanine arylamidase (weak), histidine arylamidase and serine arylamidase. Mannose is not fermented. Raffinose is fermented. Negative reactions for urease, arginine dihydrolase, 6-phosphob-galactosidase, a-arabinosidase, N-acetyl-b-glucosaminidase, glutamic acid decarboxylase, nitrate reduction, indole production, proline arylamidase, leucyl glycine arylamidase, pyroglutamic acid arylamidase, glycine arylamidase and glutamyl glutamic acid arylamidase. Positive reactions are also obtained using the API ZYM system for alkaline phosphatase (weak), esterase (weak), esterase lipase (weak), leucine arylamidase, valine arylamidase (weak), acid phosphatase, naphthol-AS-BI-phosphohydrolase (weak), agalactosidase, b-galactosidase (weak), b-glucuronidase, aglucosidase and b-glucosidase. Negative reactions are obtained for lipase, cystine arylamidase, trypsin, chymotrypsin, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase. [35, 36] as well as the genus description of Faecalicatena gen. nov., the species has the following characteristics. Grows at 20-40 C (optimum 37 C) and at pH 6.0-8.0 (optimum pH 7.0). Hydrogen sulfide is produced. Urease is not produced. Aesculin is hydrolysed. Positive reactions are obtained using Rapid ID32A for a-galactosidase, b-galactosidase, a-glucosidase (weak), b-glucosidase, b-glucuronidase, a-fucosidase (weak) and proline arylamidase. Mannose and raffinose are not fermented. Negative reactions are obtained for urease, arginine dihydrolase, 6-phospho-b-galactosidase, a-arabinosidase, N-acetyl-b-glucosaminidase, glutamic acid decarboxylase, nitrate reduction, indole production, alkaline phosphatase, arginine arylamidase, leucyl glycine arylamidase, phenylalanine arylamidase, leucine arylamidase, pyroglutamic acid arylamidase, tyrosine arylamidase, alanine arylamidase, glycine arylamidase, histidine arylamidase, glutamyl glutamic acid arylamidase and serine arylamidase. Positive reactions are also obtained using the API ZYM system for esterase (weak), esterase lipase (weak), acid phosphatase, naphthol-AS-BI-phosphohydrolase (weak), agalactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase and a-fucosidase. Negative reactions are obtained for alkaline phosphatase, lipase, leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, chymotrypsin, N-acetyl-b-glucosaminidase and amannosidase. C 18 : 1 !11t is present as a minor fatty acid.
The type strain is JCM 1429 T (=ATCC 13619 T =DSM 1287 T =NCIMB 10650 T ).
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